We report on measurements of the inclusive distributions of protons produced at 180° in the momentum range 0.3 ~ p ~ 1.0 GeV/c. Proton, alpha, carbon, and argon beams in the range of kinetic energies 0.4 < T < 2.1 GeV/n (4.89 GeV for protons) were incident on C, Al, Cu, Sn, and Pb targets. The dependences of the cross sections on the projectile and target mass and on the incident energy are presented. Limiting behavior is found at energies above 1. -2. GeV/n. Features suggestive of nuclear correlations are discussed.
Nuclear collisions are studied with the hope of learning details of nuclear structure or reaction mechanisms in the collisions. Precise measurement of (e,e'), (e,e'p), (p,2p), and (y,p)(l) reactions have provided much information on the distributions of nucleon momenta inside nuclei up to 300-400 MeV/c. Predictions using known single particle wavefunctions are in good agreement with the data. Attempts to relate the large momenta observed in (y,p)( 2 ) and backward (p,p')( 3 ) reactions directly to high internal momenta indicate the presence of high momentum components in nuclei far above those expected from single particle wavefunctions. A quasi-elastic description was used( 4 ) to relate backward momenta from the (p,p') reactions to internal momenta. It was stated that production from nuclei could result only from the internal motion of nucleons since backward production is forbidden in free nucleon-nucleon collisions. The difficulties involved in extracting information on high internal momenta, which are associated with deviations from mean field motion in the nucleus, have been pointed out by Gottfried.(S)
In addition, Amado and Woloshyn( 6 ) have shown that final state interactions do not permit a simple interpretation of the backward momenta in the (p,p') reactions. ( 3 ) The determination of large internal momenta is still a funda~ mental experimental and theoretical problem. Nevertheless, the high momenta observed in these types of reactions provide valuable information on the production mechanisms, and possibly on internal momentum distributions.
We have recently concluded a systematic study of the inclusive distributions of high momentum protons produced at 180° using the full range of beams and energies available from the Bevalac facility. Earlier measurements(?) at angles elab ~ 120° using high energy ~~ y, n, and p beams revealed that the shapes of the spectra of protons in the momentum interval 0.3 ~ p ~ 1.0 GeV/c were insensitive to the type of the projectile and its energy. We find that at the lower incident energies, the cross sections r·ise rapidly with increasing bombarding energy. However, we also find that beyond In order to further study the dependence of these cross sections on projectile and target mass and energy, we have parametrized our data in the momentum range 0.4 ~ p ~ 1.0 GeV/c in the form da/dp 3 = crT/(~3a 3 ) x e-(p 2 / 2 a 2 ) (where 0T = f(do/dp 3 )d 3 p). The fits are good for incident kinetic energies T > 1.05 GeV/n having typical uncertainties of ±5 MeV/c for a and ±10 percent for aT. The dependence of a on the target and projectile masses is shown in Fig. 3(a) . We wish to thank the Bevatron crew for support during the measurements, and Miklos Gyulassy for helpful theoretical discussions. We also wish to thank Craig Wuest and Gloria Laskowich for their participation during some stages of the experiment. 
